Irith Claims : 

PI as cane I claims 35 - 39 with utprejudic or disclaim r. 

The following are pending claims 24-55 which were added in the First 
Preliminary Amendment. Please replace claims 24-28, 34, and 48 with the 
amended claims 24-28, 34, and 48 shown below: 



24^ A direct current sum bandgap voltage comparator comprising: 

a summing node; / 

a Plurality of current sources connecte d to thfe summing node, each current 
source further comprising at least one transistor, ^nd each current source supplying a 
current to the summing node and being connected to a power supply voltage, wherein 
the currents sources supply currents accordi n g /o a bandgap equation: 

where Vcc is the power supply voltaqerVr js a predetermined threshold voltage of a 
transistor in a first current source withih thfe plu/ality of current sources, V p ^ is a base 
emitter voltaoe of a transistor in a secoW cut/ent source within the plurality of current 
sources, k is Boltzman's constant. T is sftemperature in kelvin of a transistor in a third 
current so urce within the plurality of cu/rent sources, q is an electronic charge constant 
and_Ki J<2j<3^and_K ^ are constants determined bv a resistance and a transistor length 
in the first, second, and third curre nt/sources, respectively: and 

an indicator circuit having arr input connected to the summing node and 
generating a logical signal at an o^itput. responsive to voltage changes in the summing 
node. / 

25^ A dir ect current s/im bandgap voltage comparator comprising: 

a summing node; / 
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a'plurality of current sources connected to the sumiriing node, each current 
source further comprising at least one transistor, and eac/h current source supplying a 
current to the summing node and being connected to a power supply voltage; and 

an indicator circuit having an input connect ed toAhe summing node gnd 
generating a logical signal at an output, responsive toA/oltage changes in the summing 
node, wherein the currents sources supply currents sfccording to a bandgap equation: 

KiD/csr-Vim4Vi=K2il^2(kT/q) I 

)tihexeync is the power supply voltage. Vjis a prefedetermined threshold voltage of a 
transistor in a first current source within the plurality of current sources. V g g is a base 
emitter voltage of a transistor in a second currenft source within the plurality of current 
sources, k is Boltzman's constant, T is a temperature in kelvin of a transistor in a third 
current source within the plurality of currenf^odrces. q is an electronic charge constant. 
and Ki. Kp. Kg. and are constants detei/miffed by a resistance and a transistor length 
in the first, second, and third current sourLs^ respectively, and wherein the plurality of 
current sources comprises four current mi^rArs. / 

26^ A zero power circuit comprisling: 

a first circuit; / 

a direct current sum bandgap voljfage comparator comprising; 
a summing node; / 

a plurality of current sources connected to the summing node, each current 
sour ce further comprising at least onef transistor, and each current source supplying a 
curre nt to the summing node and being connected to a power supply voltage, wherein 
the current sources s upply accordind to a bandgap equation: 

KilVnr-VT}+K^VT=K2VR P+KJk^^^^ 

whereA^cc is the power supply voltaqe. Vt is a predetermined threshold voltage of a 
transistor in a first current sourcJ within the plurality of current sources. V » 5 is a base 
emitter voltage of a transistor in^a second current source within the plurality of current 
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sources: k is Boltzman's constant. T is a temperature in kbivin of a transistor in a third 
current source within the plurality of current sources, q i^an electronic charge constant. 
and K i J<2J<3 . and K 4 are constants determined by a refeigtapce and a tr 9n$istor length 
In the first. $eQond , and t hird current sourc e g, rgg p ectiv i ely ; 

an jndicgtor circuit having an input con nec te d t g the gumm ing node g nd 
generating a logical signal at an output, responsive to/changes in a summing node: and 

a switching circuit for providing power to the fifet circuit from a primary power 
supply and a secondary power supply, the switching/circuit being connected to the 
output of the indicator circuit, wherein power from tne primary power supply is supplied 
to the first circuit of the logical signal indicates that the power supply voltage is equal to 
or greater than the predetermined threshold voltagfe and power from the secondary 



power supply is supplied to the first circuit 



s u pply voltage is less than the 



predetermi ned threshold voltag e. 



2L A zero power circuit comprising 



a first circuit; 

a direct current sum bandgap voltage coVcfeat^tor comprising: 
a summing node: 

a pluralitv of current sources connected td the summing node, each current 
source further comprising at least one transistor! and each current source supplying a 
current to the summing node and being connected to a power supply voltage: 

an indicator circuit having an input connected to the summing node and 
generating a logical signal at an output, responsive to changes in the summing node: 
and 



a switching circuit for providing power to . 



the first circuit from a primary power 



supply and a secondary power supply, the switching circuit being connected to the 
output of the indicator circuit, wherein power frbm the primary power supply is supplied 
to the first circuit if the logical signal indicates that the power supply voltage is equal to 
or greater than the preselected voltage and piwer from the secondary power supply Is 
supplied to the first circuit if the power supply A/oltage is less than the preselected 
voltage, wherein the current sources supply alccording to a bandgap equation: 
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Where Vrr is the power supply voltage. Vj is a predetermined threshold voltage of a 
transistor in a first current source within Ahe pl uralit y of current sources. V g p is a base 
ennitter voltage of a transistor in a second (^rrent source within the plurality of current 
sources, k is Boltzman's constant, T i¥-enemperature in kelvin of a transistor in a third 
current source within the plurality of durrent sources, q is an electronic charge constant, 
gnd KiJK2J<3. and K4 are congtantsf determined by a resist ance gnd a t ransistor size in 
the first, second, and third current aburces. respectively, and wherein the plurality of 
current sources comprising four current mirrors. 
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28. A method, comprfeing: 

generating a first curre/t that changes with temperature according to a first 
polarity ; 

generating a seconjzf current that changes with temperature according to a 
second polarity; 

combining the firfet and second currents to generate a reference current; and 
comparing the inference current to a third current that is related to a 
power-supply voltage 



29. The method of claim 28 wherein: 
the first current chances with temperature^ccording to a positive polarity; and 
t he second current changes with tempe^ture according to a negative polarity. 

30 The method of claim 28 wh^/in- 

the first current is proportional tc&Wmperature; and 
the second current is inversely (iiifiportional to temperature 



31 The method of claim 28/wherein- 

the first current increases as/emperatur e increases and decreases as 
temperature decreases: and 
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the second current decreases as temperature increases and increases as 
temperature decreases. 



2Z The method of claim 28 



comprises summing the first and sec 





in combining the first and second currents 



currents. 



2^ The method of claim 28 wherein combining the first and second currents 

comprises sinking the first and seobnd currents^om a node. 

5i The method of claim 28 wh^in combining the first and second currents 

rises sourcing the first and secofi^currents to a node. 



40. A method, comprising: 

generating a first current that increases as temperature increases and that 
decreases as temperature decreases; 

generating a second current that decreases as temperature increases and that 
increases as temoerature decreases: 

generating a third current that is related to a first voltage; and 

combining the first, second, and thir^ c urrents at a node to generate a second 
voltage on the node. / 



41 . The method of claim 4f 
sinking the first and second 



sourcing the third current to th^ node. 



erein combining the currents comprises: 
from the node; and 



rents 



4Z The method of claim jO wherein: 

the first current is related to/a thermal voltage: and 

the second current is related to a voltage across a forward-biased p-n junction. 

41 The method of clai/n 40 wherein: 

the first current is related to a thermal voltage: and 

the secon d current is rejated to a base-emitter voltage of a bipolar transistor. 



44^ T h e me tho d of claim 40 wherein t he s eco nd cur rent is re lated to the 

natural logarithm of a current through a Ijipolgr t ra nsistor 

45^ A method, comprising: 

generating a first current that is related t^ temperature according to a first 
polarity; 

generating a second current that is relj&ted to temperature according to a second 
polarit y; 

combining the first and second currents into a reference current: 
generating a thi rd current; and 
comparing the third current to Wieference current. 

46. The method of claim 4a^wherein: 
the first current is related to a thermal voltage; 

the second current is related tp a voltage across a forward-biased p-n junction: 

and 

the third current is related to/a power-supply voltage. 

47. The method of claimf 45 wherein: 

combining the first and seyond currents comprises sinking the first and second 
currents from a node; and 

comparing the third curre/ht to the reference current comprises, 
sourcing the third/current to the node, and 
comparing a voltfage on the node to a reference voltage. 



4a A method, comprising: 

generating a first current that is propqpFlonal to a threshold voltage of a 
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1^ fiejjj-effect transistor; 



generating a second current that is proportional to a difference between a su pply 



yoltaqe and a threshold voltage of a second field-effect transistor; 

"01 



(roiTage ape a mregnoi q vouage oT a see 



J' 



/ 

1^1 to c 



a base-emitter vpltgge of g first 



generating a third current thgt i$ proportior 
bipolar trap$i$tor; 

^ generating a fourtli current that is proportional to absolute temperature: and 
driving a node with the first, second/hird. and fourth currents. 



49. The method of claim 48 wherein driving the node comprises: 
sourcing the first and second currents to thp node; and 
sinking the third and fourth currents from the node. 

50. The method of claim 48, further j/omprising comparing a voltage on the 

node with a reference voltage. 

51 The method of claim 48 whe/ein the first field-effect transistor is matched 

to the second field-effect transistor. 



5Z The method of claj 

field-effect transistor Is equal or 
second field-effect transistor. 



m_ 



lerein the threshold voltage of the first 
^imately equal to the threshold voltage of the 



51 A method, comprising) 

generating a first current that equals a product of a first constant and a threshold 
voltage of a first field-effect transistor; 

generating a second currerit that equals a product of a second constant and a 
difference between a supply voltajbe and a threshold voltage of a second field-effect 
transistor; 



generating a third current i 


hat eouals a product of a third constant and a 


base-emitter voltage of a bipolar 


transistor; 


aeneratina a fourth curren 


: that equals a product of a fourth constant and a 


thermal voltage; and 

drivino a node with the firs 


:. second, third, and fourth currents. 
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54^ The method of claim 53 wherein |he first constant equals the second 

constant . 



55, The method of claim 53 wh^^in driving the node comprises: 

sourcing the first and second cur/ents to the node; and 
sinking the third and fourth currents from the node. 



Please add the following new claims: 





^ / 56^ The method of cl^irrTze wherein the third current is proportional to the 

p^vyfer-supply voltag e. 

The method of claim 28 wherein compari/g the reference current 

comprises summing the reference current and the thim current at a node. 

^ The method of claim 28 wherein coi/paring the reference current 

[compnses: 

sinking the reference current from a nod'e; and 
sourcing the third current to the node. 




59. A method, comprising: 

generating a reference current havfno a first temperature coefficient: and 
c omparing the reference current/to a supply-related current that is related to a 

power-suppiv voltage and that has or has approximately the first temperature 

coefficient. 



6£L The method of claim/59 wherein the reference current is independent of 

the power-supply voltage. 

£1 The method of claim 59 wherein comparing the reference current 

comprises summing the referlnce current and the supply-related current at a node to 
generate a voltage. / 
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^ V^eZ^ Thfi method of claim further comprising; 

wherein com p aring t h e rgfefepcQ current comprises summing th e reference 
cuj/ent and the supply-related oarrent at a node to generate a voltage: 

connecting the power-/ipply voltage to a load if the voltage is greater than a 
predetermined level: and 

connecting a seco/fdary supply to the load if the voltage is less than the 
predetermined level. 




Si A method, comprising: 

generating a first current that is related to tempefature according to a first 
larity; 



to tem p e/t 



generating a second current that is related to/emperature according to a second 
fpolarity; 

combining the first and second currents inte a reference current; 
generating a third current that is related tcftemperature according to the first 
polarity; 

generating a fourth current that is related to a supply voltage and that is related 
to temperature according to the second polarity; 

combining the third and fourth currents into a supplv-related current: and 
comparing the reference current to t^e supply-related current. 

64^ The method of claim 63 wherein the fourth current is proportional to the 

supply voltag e. 

£5^ The method of claim 63jwherein the supply-related current is proportional 

to the supply voltage. 



66. The method of claim/63 wherein: 

the first and third currents^are inversely proportional to temperature; and 
the second and fourth currents are proportional to temperature. 
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